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be neglected. The kinetic energy of the motion of the medium would be proportional to the volume of the ball, multiplied by the density of the medium, and the square of the velocity.
But the momentum might be infinite, supposing the medium infinite in extent, in which case a single sphere would be held rigidly fixed.
If we suppose two balls to expand instead of one, and suppose the distortion of the medium for one ball to be the same as if the other were not there, the result will be a compound distortion. Since, however, the dilatation does not bear a linear relation to the distortion, the dilatation resulting from the compound distortion will not be the sum of the dilatations for the separate distortions, unless we neglect the squares and products of the distortions as small.
Supposing the bodies so far apart that one or other of the separate distortions caused at any point is small, then, retaining squares and products, it appears that the resultant dilatation at any point will be less than the sum of the separate dilatations, by quantities which are proportional to the products of the separate distortions.
The integrals of these terms through the space bounded by spheres .of radii R and L, are expressed by finite terms, and terms inversely proportional to Z, which latter vanish if L is infinite. Thus, while the total separate dilatations are infinite, the compound dilatations differ from the sum of the separate by finite terms, and these are functions of the product of the volumes, and the reciprocal of the distance.
Assuming stress in the medium, the difference in the value of these finite terms for two relative positions of the bodies, multiplied by the stresses, represents an amount of work which must be done by the bodies on the medium in moving from one position to another.
To get rid of the difficulty of infinite extent of medium, if for the moment we assume the envelope sufficiently large and imposing a normal pressure upon the medium, then, since the work done will be proportional to the dilatation, the force between the bodies will be proportional to the rate at which this dilatation varies with the distance between them.
The force between the bodies would depend on the character of the elasticity, as well as on the dilatation.
It is not necessary to assume the outer envelope elastic; this may be absolutely rigid, and one or both the balls elastic.
In such case the two balls are connected by a definite kinematic relation. As they approach they must expand, doing work which is spent in producing